
Lecture 14. 
Light scattering and absorption by atmospheric particulate. 
Part 2: Scattering and absorption by spherical particles.



1. Maxwell equation. Wave equation. Dielectric constants of 
the medium.











Fig.14.1 Real and 
imaginary part of the 
refractive indexes of 
water and ice in the IR



Fig.14.2 Real and 
imaginary part of the 
refractive indexes of 
water and ice in the 
Visible and near IR.

Note: Water has low 
imaginary part in the 
Visible spectrum, thus 
absorption by water 
vapor is negligible in 
the Visible.



Fig.14.3 Imaginary part 
of the refractive 
indexes of some 
aerosol materials 
(Bohren and Huffman, 
Fig. 5.16) 

Note: Main absorbing 
species in the SW are 
black carbon (Soot) 
and Hematite (dust), 
but in the LW various 
species have high 
imaginary parts of the 
refractive index. But 
overall absorption (I.e., 
absorption coefficients) 
is also controlled by 
particle size





Scattering domain

http://hyperphysics.phy-astr.gsu.edu/hbase/atmos/blusky.html#c5



2. Mie-Debye theory.























Scattering phase matrix.









3. Optical properties of an ensemble of 
spherical particles.









Outline of Mie code






